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ABSTRACT 
wetlands of Block Island, Rhode Island 
ha were: delineated from 1:12,000-scale 
panchromatic aerial photographs and classified on the basis 
of dominant v:getation life-form, soils and water regime. 
rhe 216 wetlands cover 121.23 ha of the 2809.71 ha island 
and range· in size from 0.05 to 7.89 ha. Thirteen wetland 
subclasses are present. Non~egetated open water, robust 
deep ■ arsh, r,bust shallow marsh and bashy shrub swamp are 
the four most extensive-wetland subclasses and comprise 1s, 
of the total wetland area. 
The energy. resour:e of post-glacial peat deposits in 
seven of the· larger (0.9-7.89 ha) and most accessible 
wetlands vas determined fro• 56 stratigraphically continuous 
cores and ,peat isopach maps. Maximum peat depths in these 
wetlands ranged fros 3 to 12 m. Three peat types were 
found: moss, reed-sedge; and sedimentary peat. No 
relationship was found between wetland subclasses and the 
quali~y, thickness or type of subsurface peat. 
!oisture•free (!P) proximate; ultiaate; and calorific 
analyses fros every investigated wetland indicate moss peat 
yields 8400-9550 BTU/lb and contains 9-191 ash. Reed-sedge 
has 17·34i ash and yields 6500-8500 BTU/lb, while 
sedimentary peat contains 36•54~ ash and yields 4700-6400 
B?O/lb. An inverse relationship (99.5 significance level) 
exists between BTU/lb {!P) and ash and is defined by the 
iii 
equation: BTU/lb= •106.76 (I ash) + 10370.21. 
The se~en wetlands contain 92,250 tonnes of peat (35, 
moisture). Fuel-grade peat (>8000 BTU/lb !P, <25~ ash; cr.s. 
D.O.E., 1980, occurs in three wetlands and amounts to 27,360 
tonnes. This quantity of peat could fuel a one megawatt 
electrical gen~rating power plant for 5.25 yr or heat 100 
homes for 20-38 yr. An additional 24,210 !T of fuel-grade. 
peat might be:present in zones of no recovery from four of 
these wetlands and would increase power plant resource by 
4.65 yr or the home heating resource by 16-30 yr. 
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INTRODUCTION 
Block Island, Rhode Island, located 25 km south of 
mainland Rhode·Island (Fig. 1) is only accessible by air or 
ferry services. Pour percent of the island is light•density 
residental (Ma:Connell, 1974) with a population fluctuating 
from 620 year-round residents (U.S. Bureau of census, 1980) 
to several thousand people during summer months. !acconnell 
(1974) classifies s, of the· island as recreational, 69% 
agricultural or open land, 3, forested and the remaining 16~ 
as varieties ~f open water, salt water and fresh water 
wetland. 
In 1978, as ~ational reserves of petroleum fuel sources 
became less available and accessible, the United States 
established a National Energy Act which emphasizes the 
development and utilization of alternate energy sources such 
as: coal, geothermal, nuclear, solar, hydroelectric and 




1974), most of 
lack local co!l 
1979) . 
not compete with petroleum reserves. 
wetlands of the United States is the 
largest peat resource· (Moore and Bellamy, 
which are:located in areas that otherwise 
and petroleum fuel sources (U.S. D.O.E., 
Peat deposits in ~he ·freshwater wetlands of Block Island 




















































































































































plant and dom:stic heating of the island communi~y. 
Electrici~y is currently generated by a disel-firsd power 
plant and wini mill at Nev Meadow Hill Swamp (Fig. 2) with 
all fossil fuels being ferried 25 km from Galilee, Rhode 
Island. HoveYer, peat aeposits of ~he island lack the 
scientific docuien~ation essential for utilization as a fuel 
source. The purpose· of this study is to classif.y and 
inventory the freshwater wetlands of Block Island (Fig. 3) 
and to determine ~he extent, stratigraphy and fuel quality 
of peat in the larger and most accessible wetlands: 
Ambrose; Franklin, Great and New Meadow Hill swamps (Fig. 
2). Identific~tion of peat stratigraphy, a necessity for 
fuel resource. evaluation, is also use4 to interpre~ the 
successional history of the investigated wetlands. 
ij 
5 
Fig. 2. - -Location of investigated wetlands : Ambrose and 
Franklin Swamps; East, West and Neptune Segments of Great Swamp 
and East and West parts of New Meadow Hill Swamp. 
BLOCK ISLAND SOUND 
,--.. 





















The glacial deposits overlying Late Cretaceous clays of 
Block Island have been interpreted to result from at lsast 
several episodes of late·Pleistocsne gla=iation (Kaye, 1960; 
Woodworth, 193~; Sirkin, 1976)~ The most recent inter-
pretation (Sirkin, 1981) of the island's glacial stratig-
raphy distinguishes 
Formation and Nev 
two drift sequences (Lighthouse cove 
Shoreham Formation) resulting from 
sepa~ate Wisconsinan ice advances. Till fabric and 
provenance· of till clas~s icdicate the lover, Lighthouse 
Cove Formation was derived from an Altonian (>43,000 yr BP) 
ice lobe· that moved south along the Narragansett Embayment 
while the upp~r, Nev Shoreham Forma~ion was deposited by a 
ioodfordian (<21,750 yr BP) ice lobe that crossed 
southwestern Rh,da·Island and southeastern Connecticut. 
The·Lighthoase Cove Formation consists of the Old Harbor 
Sand and the !ohegan Bluffs Till (Sirkin, 1981). Old Harbor 
Sand, an outwash unit, was deposited as the Altonian lobe 
advanced towards Block Island. The·ovsrlying Mohegan Bluffs 
rill was deposited by ablation as ~he Altonian ice lobe 
advanced beyoni and recaded from Block Island (Kaye, 1960~ 
Sirkinr 1976, 1981). 
An erosion surface separates the Lighthouse c~ve and New 
Shoreham Formations (Sirkin, 1981). The Nev Shoreham 
Formation consists of outwash sands and gravels (Isaacs 
7 
Corner Sand) 11p ~o 16.7 m thick, which are generally 
truncated by 1.7-3.4 m of Old Town ~ill {Sirlcin, 1981) . The 
bluffs and cliffs surroun:ling most of Block Island have 
eroded into the· superimposed Ligh"':houss Cove and New 
Shoreham Formations. 
The hydrologic profile of Block Island is comprised of 
upper perched water bodies, lover perchea water zones, and 
ttte· main zone of satar!tion {Fig. 4). Superimposed New 
Shoreham an:1 Lighthouse: Cove· Formations are probably 
responsible for the complex hydrology. The abundant, upper 
perched va~er bodies oc=ur at the surface as ponds 
(wetlands] and are isolated from· the underlying. lover 
perched water z,ne and main zone·of saturation by till, clay 
or peat aquicludes (Hansen and Schiner, 1964). saturated 
thickness of th:·upper perched water bodies is less than 6.1 
m. The lover perched water zone is underlain by clay or 
compact till !quicludes or is interconnected with the main 
zone of saturation. Hansen and Schiner (1964) consider the 
surface: of the: lower perched water zone to represent the 
water table of the:main zone of saturation. 
The: last ice· advance: and subsequent deglacia~ion are 
responsible for the presen~ topography of Block Island 
(Sirkin, 1976, 1981). Recessional moraines at the north and 
south ends of the island are·separated by Great Salt Pond 
(Sirtin, 1981). Deep meltvater channels, represented by 
Rodman Hollow and others along !ohegan Bluffs, drained 
southward from the south:rn, Beacon Hill ~oraine. Shallower 
8 
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meltwater drained to the· north and west of this moraine. 
Depositional ani erosional features in drumlins concentrated 
around Great Salt Pond indicate minor ice margin 
fluctuations prior to the·final recession from the Corn Neck 
!oraine at the.nor~h end of the island {Sirkin, 1981). 
A date for deglaciation of Block Island has not been 
established by radiocarbon-dated pollen stratigaphy. 
However, four pollen profiles (one from Great swamp) have 
been correlatei to similar~ dated-pollen stratigraphy from 
Long Island (Sirkin and stuckenrath, 1980) and are inferred 
to indicate·Bl,ck Island was ice free 21,000 yr BP (Sirkin, 
1981). 
A basal herb zone in three Block Island pollen profiles 
signifies tundri vegetation and is overlain by a spruce zone 
(Sirkin, 1976, 1981). In the Great Swamp, the two zones are 
separated by a thin silt unit, indicating tundra occupied 
the basin prior to a lake stage containing the spruce pollen 
(Sirkin, 1976). Tundra wis present on the southern part of 
the island while the ice margin was at the corn Neck Moraine 
(Sirkin, 1981). The upper spruce:zone of a pollen profile-
near the Corn Neck !oraine·has a date of 11,900 +/- 100 yr 
BP (Sirkin, 1~81) which is a minimum age:for ~he origin of 
freshwater wetlinas on Block Island. 
,o 
KETHODS 
The freshwater vetlanis of Block Island were classified 
according to a modified version (Golet, 1979) of a 
classification system developed by Golet and Larson (1974) 
for the freshwater wetlands of the glaciated northeast. 
This system separates wetlands into 8 classes and 26 
subclasses (Table 1) on tha basis of soils, water regime and 
life-form of do~inant vegetation. 
The life-form (Pig. 5), or height, branching pattern and 
foliage density of vegetation is recognizable on aerial 
photographs ani 
the class level. 
this permits classification of we~lands to 
subforms of vegatation (Fig.5) distinguish 
wetland subclasses. Identification of vegetation subforms 
(as defined by a life-form•s structure, ecology and stand 
density) is not always possible·from aerial photographs ana 
requires field checks. 
The freshwater wetlands of Block Island exceeding 0.05 
ha (0.12 acret were· delineated and classified from 25 
panchromatic aerial photographs (1:12,000 scale) taken on 
April · 23, 1975. Obliqae: color and color-infrared 
photographs fr~m an helicopter at an altitude of 150-400m 
facilitated classification. 
The vetlan~ boundaries were photogrammetrically 
transferred to a 1:12,000 scala topographic base map 
obtained from 
Rhode·Island. 
the: coastal Resources canter, University of 
Altitude variation of the photographing 
Table 1.--Freshwater wetland classes and subclasses of the glaciated 
northeast (Golet, 1979) 
WETI..Al'ID CLASS WETIA'ID SUBCLASS SYMBOL 
Open Water Vegetated OW-1 
Nonvegetated OW-2 
Shallow vegetated 0W-3 






Shallo.v Marsh Robust SM-1 
Narrow-leaved SM-2 
Broad-leaved SM-3 
~ado.v Ungrazed M-1 
Grazed M-2 




Evergreen sapling ss-s 
Wooded Swamp Deciduous WS-1 
Evergreen WS-2 
Fen Emergent F-1 
Low shrub F-2 





Fig. 5 - Life-forns and subfonns of freshwater wetland 
vegetation. Life-forns include: trees, shrubs, emergents, 
surface plants and sul::nergents (note difference in vertical 
scales of A and B). The respective sub-fonns of vegetation 
are labeled at the bottan of drawings A and B ( fran Golet and 
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aircraft, camera tilt !t the instant of exposure and 
variation in local relief are the major sources of seal~ 
distortion in !erial photographs (Avery, 1977). Effects of 
tilt were redaced by using the central third of the 
photographs. Altitiude· and relief distortions were 
diminished by optically rectifying the photograph scale to 
the base map s:ale with a zoom Transfer Scope. wetland and 
subclass areas (App. 1) were measured on the resul~ing 
1:12,000 scale wetland m!p with a rolling disk planimeter. 
The larger and most accessible wetlands (Ambrose; 
Franklin, Great and Nev Meadow Hill swamps) were selected 
for peat resource·investigation (Pig. 2). The major axes of 
these wetlands were determined in the field and from aerial 
photographs. Stratigraphically continuous cores vsre taken 
to the. limit,£ penetration with an Eijkelkamp gouge corer 
or vith a oa,is peat corer at 25, 50 or 100 m intervals 
along these a~es. The• gouge corer proved to be more 
satisfactory and efficient than the Davis corer. Samples 
from the gouge corer are 6 cm by 100 cm long whil~ those of 
the Davis corer are·only 2 cm by 25 cm. The entire core vas 
placed in trays and wrapped 




the surface to 
glacial sediment was determined vith a steel probe rod 
between core sites and at various other sites throaghout the 
wetland. Location of c~re.and probe sites vas determined by 
a measuring tape.and compass bearings. 
Wetland, d:pth contour and peat isopach maps were 
15 
constructed for each investigated wetland from aerial 
photographs and field aata with the Zoom Transfer scope and 
an Art-o-Graph. Depth contour maps discount penetration of 
glacial sedime~ts by the corers and probe. Peat isopach 
maps exclude a zone of no recovery present at the top of all 
cores. 
In situ peat volume for each investigated wetland was 
oalculated fron the peat·isopach maps. surface area inside 
the wetland b~undary and within isopach contour intervals 
was determined with the· rolling disk planimeter. The 
resulting areas were multiplied by the contour interval (1 
m) to obtain the volume of individual ~hickness intervals. 
The product of peat volume and peat density provide the 
tonnage of peat in each wetland. 
The use of different criteria in defining peat types has 
resulted in various peat classification systems. Degree of 
plant. fiber decomposition -is the basis for peat class-
ification by the Von Post system (Davies, 1945) and the Soil 
Conservation service's classification of histosols (organic 
soils which include peatt (Soil survey staff, 1975). some 
systems define peats according to depositional-water regime 
(Moore and Bellamy, 1974) or by plant constituents 
(Dachnowski, 1926; Rigg, 1940). 
Other peat resource investigations (Edgerton, 1969; 
Cameron, 1970a, 1970b, 1975; Davis et al., 1980) use the· 
u.s. Bureau of !ines (1969) classification system. This 
system separates peat into three general types on the basis 
16 
of botanical compositicn: moss peat, reed-sedge and peat 
humus. The names, 
plant constitusnts 
moss peat and reed-sedge; describe the 
making up these peat types (Fig. 6). 
Plant remains in peat humus are so decomposed that 
iden~ification of original vegstation is impossible~ Woody 
material may be present in all three peat types. A fourth 
type; sedimentary peat (Pig. 6), is described by Cameron 
(1970a) and c,nsists of the· remains of surface and 
submergent plants (Fig. 5). Sedimentary peat most commonly 
occurs at the bo~tom of peat deposits. 
The u.s. Bureau of Min~s (1969) classification system 
and the sedimentary peat type of Cameron (1970a) were used 
to classify and log (App. 2A-L) the peat cores from the 
investigated wetlands. Eight stratigraphically continuous 
cores representative of peat types from each wetland were 
sel~cted for fuel analysis. These cores were shipped to the 
o.s. Department of Energy coal Preparation Labora~ory in 
Pittsburgh, Pennsylvania where energy analyses were 
performed. 
17 
Fig. 6. -Air-dried examples of peat types 
A. M:Jss peat:. Fibrous, poorly decanposed peat con-
sisting primarily of Sphagnum messes fran bogs. 
'l\vig indicated by arro.v. All peat types can con-
tain~ material. Core 7IB; Ambrose Swamp. 
B. Reed-sedge: fibrous, partially decanposed peat 
made up of en:ergent vegetation from marshes or fens. 
Arro.v indicates cattail (Typha spp. ) frag;rmnt. Core 
3IIE; West New Meadow Hill Swamp. 
C. Sedinentary peat: finely decanposed peat fo!m3d 
fran surface and sul:Ioorgent vegetation of open 
water. Most camonly occurs at bottan of peat 
peat depa;i ts. Core 4IIA; Franklin Swamp. 
D. Sedinentary peat-glacial sed:inEnt contact ( indicated 
by arro.v). Light colored specks in dark secliirentary 
peat are grains of sand and contribute to ash content. 
Glacial sedilrent is medium grained sand. 















Freshwater Wetland Inventory 
A iescription of the freshwater wetlands found on Block 
Island follows. Except for fens (Jeglum et al., 197 4) , 
definitions of ~etland classes and subcl!sses are·from Golet 
and Larson (1974). Refer to Table 2 for the total area of 
each class and subclass, Figure 5 for vegetation life-forms 
and subforms, Figure· 3 for the location of individual 
wetlands and Appendix 1 for the area of individual wetlands. 
The 216 freshwater wetlands mapped on Block Island cover 
a total of 121.23 ha (299.44 acres) and range in size from 
0.05 to 7.89 ha. One: hundred and ninety one (451 total 
area) 
and 13 
wetlands are smaller than a hec~are. Seven classes 
subclasses of freshwater wetland are present (Table 
2) along with four areas of deepwater habitat (water bodies 
exceeding 2 min depth or larger than 8 ha in area; cowardin 
et al., 1979). Deepwater habitats include: sands, Fresh, 
!iddle and Sachem Ponds (depths from Guthrie and stolgitis, 
1977) . 
Open Water (OW).-- Open water is the most abundant class on 
Block Island =onstituting 40.71 of the total wetland area. 
This term is 1pplied to freshwater bodies less than 2 min 
depth. surfac: plants and submergents are the life-forms 
(Fig. 5) of vegetation dominating this wetland class. 









































































































































































































































































































































such as white water lily (Nympbaea odorata) and spatterdock 
(Nuphar spp.) and floating plants such as duckweeds (L~mna 
spp.) are the sabforms of vegetation found in vegetated open 
water (Fig. 7). Two subclasses of vegetated open water are 
recognized in Golst (1979) (Table 1) ; however, since water 
depths were n,t measurei in this study, all areas were 
classified simply vegetated open water (OW-1). 
Nonvegetated open water (OW-2): Nonvegetated open 
water, the largest wetland subclass on Block Island, may 
contain submergent vegetation such as pondveeds (Potamogeton 
spp.), but surface vegetation is absent (Pig. 8). Both 
subclasses of open water (Oi-1, OW-2) may encompass entire 
wetlands (#133, 141) or oc=ur in association with other 
subclasses as in Fresh Swamp (#126) and Peckham Pond (#121). 
Deep !arsh (D~t .-- Deep marsh is the second largest we~land 







are the dominant vegetation. 
between 15 and 100 cm during the 
growing season. Three subclasses of deep marsh are present 
on Block Island. 
Sub-shrub ieep marsh (D!-3): Water willow (Decodon 
yerticillatus), a sub-shrab, is the solitary species 
comprising DM-3. This subclass most commonly occurs along 
the edges of open water (Fig. 10). 
Robast deep marsh (D!-4): Cattails (Typha spp~) and 
reed (Pbragmites australisJ are the robust emergents ~hat 
23 
Fig. 7.--Vegetated open water (OV'-1). White water lily 
(Nymphaea odorata) in foregramd is the characteristic vegetation 
of this subclass. Island at upper right (DM-3) consists of 
Decodon verticillatus. View is to east across Siah' s Swamp (#69). 
Fig. 8.-Nonvegetated open water (OW-2). The most abun-
dant subclass on Block Island. Eastward aerial view of John 
E's Pond ( #146) and Payne Pond ( #150) . 
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Fig. 9.-SUb-sbrub deep marsh (DM-3). ·water willow 
(Deccx:ion verticillatus) makes up the peripheral band of DM-3 
surrounding nonvegetatated open water ( OW-2) . Aerial view 
looking northeast at wetland #113. 
Fig. 10.-Robust deep marsh (IM-4). View looking southwest 
across Franklin Swamp ( #84) . Dcminant vegetation of this sub-
class and this wetland is cattail (Typha spp.) 
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dominate o~-4 on Block Island. The DM-4 in Franklin Swamp 
(#84) consists entirely of cattail (Fig. 11) while that in 
New Meadow Hill swamp contains both cattails and reeds. 
Robust deep marsh is the second largest wetland subclass on 
Block Island. 
Narrow-leaved deep marsh (DM-5): Narrow-leaved marsh 
emergents such as bur-read (Sparganium spp.) and spikerush 
(Eleocharis spp.) are the- characteristic vegetation. 
Examples of this subclass are vstlands at the end of Gracies 
Cove Road (Fig. 12) and East Great swamp (#184). 
Shallow Marsh (SM).-- Robust and marsh emergents are the 
dominant veget!tion of this vatland class. The subclasses 
of shallow marsh are similar to those of deep marsh but 
water depth is less than 15 cm during the growing season. 
Two subclasses !re present on Block Island. 
Robust shallow marsh (S~-1): Cattail is the dominant 
vegetation. Robust. shallow marsh has approximately two-
thirds the areal ext~nt of its deep marsh counterpart but is 
composed of almost twice as many individual wetlands. Small 
wetlands consisting entirely of SM-1 (1179-181,192-197,199) 
are especially concentrated within the residential center 
immediately vest of Old Harbor. Ambrose Swamp (#170, Pigs. 
3,13) is an example of a larger wetland containing robust 
shallow marsh. 
Narrow-leaved shallow marsh (SM-2): Bur-reed, spikerush 
and soft rush (Juncus effusus) are characteristic vegetation 
28 
Fig. 11.-Na.:rrcm-leaved deep marsh (IM-5). Northward view 
across small 1Metland (#70) near Gracies Cove Road. Spikerush 
(Eleocharis spp.) in foreground is an example of vegetation 
occurring in this subclass. 
Fig. 12. -Robust shallow marsh (SM-1) . Southward view-
along main axis of Ambrose Swamp (#170). Cattail (Typha 
latifolia) is the daninant vegetation of SM-1. Bushy shrub 




A small wetland (#149) immediately southeast of 
Payne Pond exemplifies narrow-leaved shallow marsh (Fig. 
14) • 
!eadov (M).-- Meadow emergents are the characteristic· 
vegetation. S~rfaces of meadows may be devoid of wa~er 
during the gr~wing season but the soil is saturated. 
Throughout the rest of the year water depth may reach 15 cm. 
Three: small meadows (t43, 162, 167) are present on Block 
Island. All are ungrazed meadows (M-1) dominated by rushes 









seasonally or permanently. 
Block !sland. 
are the dominant life-form of 
of surface water is present 
Two subclasses are present on 
Bushy shrub swamp (SS-2): Common shrubs include: 
highbush blueberry (Vaccinium corymbosum), speckled alder 
(Alnus rugosa), viburnum (Viburnum spp.) and sweet-pepper 
bush (Clethera alnifolia). The West Great Swamp (1185, 
Figs. 3,16) and the eastern edge of Ambrose Swamp (#170) are 
extensive examples of ss-2. 
Aquatic shrub swamp (SS-4): The aquatic shrub, 
buttonbush (Cephalan~hus occiaental;s), is the dominant 
vegetation. Surface water tends to be deeper and less 
intermittent than in other subclasses of shrub swamp. Only 
one example of ss-q occurs on the island (#147, Fig. 3,,6). 
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Fig. 13.-Naxrow-leaved shallow marsh (SM-2). West view 
across a small wetland (#149) southeast of Paynes Pond. Soft 
rush (Juncus effusus) in center of photo and sedges are char-
acteristic vegetation. SM-2 is distinguished fran its deep 
rmrsh counterpart (DM-5) by having less than 15 an of surf ace 
water during the growing season. • 
Fig. 14.-Ungrazed rreado.v (M-1). West view across small 
wetland (#167) along Southeast Road. Rushes, sedges and Joe-
pye weed (Eupatorimn dubitnn) are characteristic vegetation of 
this subclass. Surface water is usually absent during the 
growing season but the soil is saturated. 

33 
Fig. 15.-Bushy shrub swamp (SS-2). View is looking north-
east along traverse line 61 of West Great Swamp ( #185) . Shrubs 
consist of speckled alder (Alnus rugosa), highbush blueberry 
(Vaccinium coryrnbosum), sweet-pepper bush (Clethra alnifolia) 
and swamp azalea (Rhododendron visccsum) . 
.-.... ~.,. -
Fig. 16.-Aquatic shrub swamp (SS4). Eastward view across 
the solitary wetland (#147) containing SS4. Aquatic shrub is 
buttonbush (Cephalanthus occidentalis) and surrounds a sna.11 area 
of vegetated open water (OW-1). 
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Fen (P).-- Pens are characterized by a quaking sub. trate 
composed of- p,orly decomposed plant remains and a water 
table that lies at or slightly above the surface throughout 
the year. Sphagnum moss is scarce or absent entirely. 
Emergent fen (F-1) is the only subclass present on the 
island (Pig. 17). Short meadow emergents including 
beak-rush (Rhyn=hospora spp.), cottongrass (E:iophorum spp.t 
and twig-rush (:ladium spp.) are the characteristic subforms 
of vegetation in emergent·fens. 
Bog (BG).-- a,gs have the floating or quaking mat of fens 
but the entire: surface is carpeted with Sphagnum moss. 
surface water is rarely seen in bogs, but the water table 
lies at or slightly below the surface throughout the year. 
Emergent and shrub life-forms of vegetation are present in 
the-two subclasses of bog on Block Island. 
Emergent bog (BG-1): Vegetation consists of cranberries 
(Vacciniam oxyc~ccos) and the·sedges found in emergent fens. 
Figure 18 is one of two wetlands on Block Island containing 
BG-1. Both (190,96) occur on the southwest side of th~ 
island in the vicinity of cooneymus Road. 
Shrub bog (BG-2): Sheep laurel (Kalmia angustifolia), 
swamp azalea (Rhododendron viscosum) and sweet gale (!yrica 
gale) are the low compact shrubs present in the shrub 
subclass. Leatherleaf (Chamaedaphne calyculata), a low 
compact shrub that commonly defines this subclass, is not 
abundant. Fresn Swamp (1126 Fig. 3,19) exemplifies this 
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Fig. 17.-Ezrergent fen (F-1). Northwest view of wetland 
(#132) at comer of Lakeside Drive and Mohegan Trail. Vegeta-
tion includes cattail (Tzyha angustifolia), soft rush (Juncus 
effusus), cottongrass (Eriophorum spp.) and iris (Iris versi-' 
color). Photograph courtesy of F. C. Golet. --
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Fig. 18.-Eirergent bog (Br.r-1). Eastward aerial view of 
energent bog stnTOtmding vegetated open water (OW-1) in wet-
land #90. The quaking surface of the bog is covered by Sphag-
B.!!!! mss, beak rush (Rhynchospora spp. ) , cottongrass (Eriophorum 
spp.) and the insectivorous stmdew (Drosera spp.). Shrub bog 
(Br2) is present at the upper-right. 
Fig. 19. -Shrub bog (BG-2) . Aerial view of Fresh Swamp 
(#126) looking v.est. Sweet gale (~ica ~)., sheep laurel 
(Kalmia angustifolia), swamp azalea (Rhododendron viscosum) 
and water willow (Decodon verticillatus) are growing on a 
floating mat carpeted by Sphagnum IIDSS and cranberry (Vac-




!he dominant wetland class on Block Island is open water 
(Di). Wooded swamp does not exist here (Fig. 20A) although 
it is the dominant wetland type throughout southern New 
England (Golet and Parkhurst, 1981). Twenty five km to the 
north in sout~ Kingstown, Rhode Island (Fig. 20B), wooded 
swamp (WS) is the most abundant wetland class (Parkhurst, 
1977). Peat harvesting on Block Island between 1721 and 
1875 (Jackson, 1840; Livermore, 1961) may explain the· 
absencs of wo~ded swamp. In 1721 colonists of the island 
resorted to paat ~or fuel when the island's timber sources 
wsre depleted. These conditions would have been responsible 
for: 1) redu:tion of the seed source of wetland trees and 
2) retrogressi~n of wetland su=cession to the open water or 
pond stage. Other conditions prohibiting forest development 
seem unlikely as pre-1721 records indicate the presence of 
dense woods c~nsisting of elA, oak, pine ,and cedar 
(Livermore, 1961). 
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Fig. 20.-Relative abundance of freshwater wetland ~lasses 
from Block Island ( 3. 7 km2) and South Kingstown ( 158. 9 ~) , Rhode 
Island. Total area of wetland on Block Island is 121. 25 ha and 
total wetland area of South Kingstown is 2324. 4 ha. South Kings-
town data from Parkhm-st (1977) in which fen is not recogniz.ed as 
a separate wetland class. 
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A description of the wetland types and peat stratigraphy 
in Ambrose; Franklin, Great and Nev Meadow Bill Swamps 
requires wetland m~ps (A), depth contour maps (B), peat 
isopach maps (C), and :ross sections which appear in the 
back pocket as Figures 22, 23, 25, 27 and 29. Probe sites, 
core sites ani traverse lines are iniicated on all maps. 
Refer to Appeadix 2A-L for detailed core logs and Appendix 
3A-D for the peat volume of individual study areas. 
Ambrose Swamp.-- Ambrose Swamp is located due east of High 
Street and the Block Island School (#170, Figs. 3. 21). The 
wetland is 230 m long by 180 mat the widest point and 
covers 2.6 ha (App. 1). Ambrose lies in an area of numerous 
upper perched water bodies (Fig. 4). A small brook drains 
eastward from the northeast edge of the wetland. 
Four wetland subclasses are present (Figs. 21, 22A). 
Robust shalloi marsh (SM-1) comprises 56% of the wetland. 
Bushy shrub swamp (SS-2) fringes the-east edge and extends 
into SM-1. SQbordinate areas of robust deep marsh (OM-4) 
and vegetated open water (OW-1) are pressnt. 
Six cores ·were taken along traverse linss 7I and 7I! 
(Fig. 22B). Analyzed core -7IA marks the intersection of the 
two traverse lines. The location of analyzed cores in ":.he 
other wetlands will be indicatsd but description of the 











































































































































































The surface of Ambrose Swamp is cohesive enough ~o bear 
the weight of people but high moisture content immediately 
below the root zone prohibits core recovery. The 100-300 cm 
zone of no rec~very (NR) is present at the top of all cores 
(App. 2A). Excluding shallow core 7!D, 40-180 cm of moss 
peat containing wood fr~gments overlies 110-450 cm of 
reed-sedge. Woody material often extends into the upper 
portion of reed-sedge. Sedimentary peat, 20-200 cm thick,_ 
grading into silty peat is present at the base of all cores 
except 7IC ani 7!D. :lay underlies the peat in all cores 
except 7ID which terminates in fine sand. cross sections of 
both traverse lines appear in Figure 23. Peat stratigraphy 
is generalized between core sites because probe sites only 
reflect peat depth and not peat type. 
Ambrose is the deepest of the seven investigated 
wetlands. The deepest core, 7IB (Fig. 22B), is near the 
center of the n,rthwest-trending basin. The peat isopach map 
(Fig. 22C) reflects the deep, laterally continoas zone of no 
recovery. However, at least 9 m of peat is present in the 
central part of the wetland. 
Ambrose Sw!mp contains 69,150 m3 of peat, 57% of which 
lies below the 200 cm isopach contour (Fig. 22C). Refer to 
Appendix 3A for volumes of individual thickness intervals. 
Franklin Swamp.-- Franklin Swamp is located on the vest side 
of Block Isla~d approximately 200 m south of Dories Cove 



















































































































































































































































the largest on the island (7.89 ha) and measures 430 m 
north-south by 180 m east-west. 
Franklin Swamp is located in the lower perched water 
zone (Fig. 4). Springs and intermi~tent drainage from a 
small wetland (#81) flow into Franklin Swamp along the north 
edge (Fig. 25A). Water ultimately flows south through 
smaller wetlands into coonimus swamp (#88 Fig. 3). 
Robust deep marsh c~vers 78% of the wetland. Small 
areas of vegetated open water (OW-1) and bushy shrub swamp 
(SS-2) also exist (Figs. 24, 251). A 0.81 ha upland island 
trends northwest along the east-central edge of the wetland. 
A large nJrtheast-trending basin lies beneath the main 
body of Franklin Swamp (Fig. 25B). Four smaller basins 
occur as outlying appendages. Ten cores were taken along 
traverse· lines 4I-4IV. Core 4IIC vas selected for fuel 
analysis. Core logs appear in Appendix 2B-D. 
At the top of all cores is a 75-125 cm zone of no 
recovery. A reed-sedge- and sedimentary peat sequence 
appears twice in cores from the·8 m deep main basin. In the 
upper sequence; 150-200 cm of reed-sedge overlies 200 cm of 
sedimentary peit. The: sandy reed-sedge at the top of the 
lover segu~nce is 50-100 cm thi=k and overlies 150-200 cm of 
basal, silty-sedimentary peat. Cores in outlying appendages 
contain the· reed-sedge and sedimentary peat of the upper 
sequence. Cross sections of the four traverse lines app9ar 
in Figure 23. :ore 4IIB marks the intersection of lines 4II 
and 4IV. 
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Peat thickness in Franklin swamp (Fig. 25C) is less 
affectea by the zone of no recovery than ir. Ambrose swamp 
(Fig. 22C). Up to 7 m of peat is present in the main basin. 
Except for th~- small basin in the northeast corner of the 
vetlana, little· peat occurs in the other small outlying 
basins. 
Franklin swamp has 135,500 m3 of peat. Peat thickness 
e~ceeding 1 m occurs in the main and north~ast basins and 
constitutes 76% of the total volume. Refer to Appendix 3B 
for volumes of individual thickness intervals. 
Great swamp.-- ;reat Swamp is located southeast of the Block 
Island State lirport (Fig. 3). Upland necks and surface 
drainage divide Great Swamp into three separate segments 
(Pigs. 26,27A). East Great Swamp (#184) is 310 m long 
north-south by 110 m east-vest and covars 2.1 ha. The 1.8 
ha West Great·swamp (#185) measures 220 m north-south by 140 
m east-west. The Neptune Segment (#179) measures 210 m 
east-vest by 50 m north-south and covers 0.9 ha. To~al 
surface area of the Great Swamp is 4.79 ha (App. 1). 
The entire Great swamp lies within the lower perched 
water zone (Fig. 4). The:Neptune Segment receives surface 
water from West and East Great svamp and then drains into 
!ill Tail Swamp (Pig. 271). East Great Swamp exhibits a 
deranged network of surface drainage. 
East Great swamp: Narrow-leaved deep marsh (DM-5) is 












































































































































































































































































(SS-2) aligns the irainage network and also occurs along the 
southwest edge of the wetland. Robust deep marsh (DM-4) is 
present at the north end of East Great swamp. 
Five cores were taken along traverse line SI (Fig. 27B). 
A sixth core is located 25 m east of SIC. The deepest core~ 
SID, was chosen for fuel analysis. Refer to Appendix 2H for 
core logs. 
At the: top of 
underlain by less 
all cores is 15-65 cm of no recovery, 
than 200 cm of sandy reed-sedge. Silty 
sedimentary peat, overlying fine sand is present at the base 
of the 2 deepest cores (5IC1, SID). A cross section of 
traverse line SI appears in Figure 23. 
The elongate, sinuous basin trends north and has a peat 
volume of 23,250 n3 (App. 3C). Maximum peat thickness is 
approximately 3 m (Fig. 27C). 
West Great Swamp: Bushy shrub swamp (SS-2) is dominant 
and occurs on the vest side of the wetland (Fig. 27A). The 
east side consists of shrub bog (BG-2). Vegetated open 
water (Oi-1) is concentrated at the north-central end of the 
wetland with isolated pools occurring at the south ends of 
ss-2 and BG-2. 
l shallow northvest~tranding ridge divides West Great 
Swamp into northeast and southv~st basins (Fig. 27B). Five 
cores ware taken along traverse lines 6! and 6II. Two 
additional corss (6D, 6E) are located east and wes~ of the 
traverse lines intersection. Core 6IIA was selected for 
fuel analysis because of the meter-long intervals of three 
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different peat types (App. 2F). 
Excluding =ores 6E and 6IIB, the 50-75 cm zone of no 
recovery is underlain by interbedded reed-sedge and woody 
moss peat (App. 2P,G). Sedimentary peat overlies fine sand 
at the bottom of cores 6IIA,B and.6IC. Sandy reed-sedge 
overlying fine sand is the basal unit of the other four 
cores. Cross-sections (Fig. 23) illustrate the complex peat 
stratigraphy. 
The peat volume of West Great Swamp is 37,030 m3 (App. 
3C). Maximum peat·thickness for the northeast and southwest 
basins is 5 and 3 m respectively (Fig. 27C). 
Neptune Segment: Three wetland subclasses are present 
in the Neptune Segment (Fig. 27A). Shrub bog (BG-2) is 
confined to t~e west end of the wetland and covers 49, of 
the total are!. Bushy shrub swamp (SS-2) occurs along the 
south-central edge of the:wetland where nutrient-rich water 
enters from' the East Great swamp. The east third uf the 
wetland is sub-shrub deep marsh (DM-3) consisting of 
Decodon. 
Five cores were taken along traverse line 2I (Fig. 27A) 
with core- 2ID selected for fael analysis. Only two cores 
were· taken ani one probe· made in the DM-3 because the 
surface would not support people and the density of Decodon 
prevents work from a skiff. Core logs app~ar in Appendix 
2H. 
A 50-200 cm zone of no recovery is present at the top of 
all cores and is thickest under the bog•s floating mat. 
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Beneath no rec~very, 50-100 cm of reed-sedge overlies 25-50 
cm of sedimentary peat that grades into silt. This upper 
reed-sedge unit is absent in core 2IB. At the base of all 
cores, 25-125 cm of sandy reed-sedge peat overlies coarse. 
sand. A complete sequence is not present in core 2IA 
because of its shallow depth. 
A cross section of traverse line 2I appears in Figure 
23. The wetland is not divided into two basins as is 
indicated in cross-sectional view. The ridge between cores 
2IB and 2IC ~esults from the traverse line passing over a 
low promontory that extends beneath the north-central edge 
of the wetland (Fig. 27B). 
The deep zone· of no recovery reduces peat thickness 
(Fig. 27C) to 501 of the·vetland depth (Fig. 27B). Total 
peat volume is 9,000 a3 (App. 3C). 
Nev Meadow Hill Swamp: Nev Meadow Hill Swamp is located on 
east-central Block Island and borders the·Block Island Power 
Company on 3 sides (Pig. 28). The wetland is bounded by 
Ocean Road on the nortBeast 











New Meadow Bill Swamp is artificially divided 
and east segments near core 3IIIC where the 
13 m wide (Fig. 29A). For simplicity, the 
placed along the Oi-2/D!-4 edge. The vest 



























































































































and covers 3. 6 ~ ha (App. 1). 
58 
The east segment (#204) 
measures 180 ~ east-vest by 150 m north-south and covers 
2.14 ha (App. 1) .• 
The entire Nev Meadow Bill Swamp lies within the lower 
perched water zone (Fig. 4). At the southwest end of the 
east segment, a small brook enters from a tributary wetland 
consisting of ss-2 (Pig. 291). surface water flows from the 
vest segment into Trims Pond via a culvert north of core 
3IE. 
West Segment: Two wetland subclasses are present (Fig. 
291) • Non vegetated open water (OW-2) (Pig. 30) is dominant 
vith robust desp marsh (D!-4) occurring along the edges and 
as floating islands. The buoyant surface of D!-4 is similar 
to the floating mat of bogs. 
The vest segment consists of an 11 m deep main basin and 
a smaller elongate basin positioned near the vest-east 
segment boundary (Pig. 29B). Thirteen cores were taken 
along traverse lines 3I, 3IB and 3II. cores 3IID and 3IIE 
ar~- located in the vest segment but occur on the southwest 
end of a traverse line (3III) that crosses both segments of 
Nev !eadov Bill swamp. Core 3IB and 3IIB were selected for 
fuel analysis. ia~er depth and the unfirm substrate 
required most cores to be taken from a skiff. core logs 
appear in Appendix 2I.J. 
Water depth for the 5 cores taken in Oi-2 is 75-135 cm 
and no recovery extends 40-140 cm below the water-subs~rate 
interface. The no recovery zone for cor~s in DM-4 is much 
Fig. 30.--Northeast view of West New;Meadow Hill Swamp. 
Islands of cattail (TM-4) are floating in nonvegetated open 
water (OW-2). 3I and 3IB are two of three traverse lines in 
this part of New Meadow Hill Swamp. 
Fig. 31.--Northward view of F.ast New Meadow Hill Swamp. 
Four wetland subclasses are present: vegetated open water 
(Ol'l-1), robust deep marsh (I:M-4), sub-shrub deep marsh (T.M-3) 
and shrub bog (BG-2). 3III and 3IV are the two core traverse 
lines crossing this part of New Meadow Hill Swamp. 
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thicker, ranging from 180-600 cm and even occurs vi~hin the 
reed-sedge layer in core 3IIE. Beneath no recovery, 300-495 
cm of reed-seige occurs in the 8 cores exceeding 5 min 
length ·(App. 2I,J). Sedimentary peat is thickest (200-300 
cm) in the center of the main basin and thins towards the 
edges (Pig. 23). At the· bottom of the deepest cores is 
silty _peat and silt overlying fine sand. Shallow cores on 
the edge·of th::basin terminate in fine sand. cores in the 
small, elongate basin consist of thinner (40-150 cm), sandy 
reed-sedge overlying 25-70 cm of silty, sedimentary peat. 
These cores also terminate in fine sand. 
The zone:of no recovery has a pronounced ~ffect on peat 
thickness in the main basin of the vest segment. Peat 
thickness (Fig. 29C) is approximately so, of the basin depth 
(Pig. 29B). No recovery also isolates peat thickness 
exceeding 1 m in the small, elongate basin from the main 
basin (Fig. 29:). The west segment has a total peat volume 
of 78,440 m3 and contains 70~ of the peat in the entire Nev 
Meadow Hill Swamp (App. 3D). 
East Segment: The: east segment exhibits greater 
subclass richness (Pig. 31) than the vest segment. Robust 
deep marsh ·(DM-4) is dominant followed by sub-shrub deep 
marsh (D!-3). Vegetated open water (Oi-1) occurs as 
interconnected pools along the center of the east segment 
and as isolatad pools within other subclasses (Fig. 29A). 
Hear the east-:entral edge of this segment; a small area of 
shrub bog (BG-2) lies amidst the the other three subclasses. 
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The east segment is an elongate; north-trending basin 
(Fig. 29B). Six cores were taken along traverse lines 3III 
and 3IV. Traverse:line 3III extends into the west segment. 
A seventh core (3!VD) lies 35 m south of analyzed core 3!VC. 
All cores except 3IIIC, have 125-300 cm of no r~covery (App. 
2K,L). Core 3IIIC is located on a lov rise near the 
east-vest segment boundary and consists of 15 cm of 
reed-sedge terminating in fine sand. 
The moss peat at the top of core 3IVB is 275 cm thick 
t~d overlies 50 cm layers of reed-sedge and sedimen~ary 
peat. At the top 
peat overlies an 
recovery in 3IVC 
3IIIA are. assamed 
of adjacent core·3IVC, a meter of moss 
equal thickness of no recovery. No 
and the lower no recovery zone in core 
to be lateral continuations of the moss 
peat layer in core 3IVB (Fig. 23). 
of fibrous, mJss peat (Verry 
considered to be responsible 
and 
for 
The high water content 
Boelter, 1979), is 
no recovery in these 
particular cores. 
The 50 cm Jf reed-sedge in core 3IVB is 50-210 cm thick 
in all other =ores and lies above 25-200 cm of sedimentary 
peat. All cores terminate in fine sand (App. 2K,L). 
Peat thickness in the east segment isles~ affected by 
no recovery than in the vest segment (Pigs. 29B,C). Peat 
volume of the east segment is 33.150 m3. The total peat 
volume of the entire Nev Meadow Hill swamp is 111,590 m3 
(App. 30). 
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Fuel Analysis and Peat Resource 
The Department of Energy, Coal Preparation Laboratory 
performed fuel analysis on 8 stratigraphically continuous 
cores that include: one each from Ambrose ana Franklin 
Swamps, 3 from the Great swamp (1 per segment) and 3 from 
Nev !eadow Hill Swamp. :ores were analyzed in 1 m sections. 
Refer to Appendix 4 for complete fuel analyses. The 
stratigraphic relationship· of moisture free (~F) ash, 
heating value and sulfur appear in Figures 32-34. 
The Ambrose Swamp core (7IA) is 572 cm long and contains 
3 peat types (Pig. 321),. Ash increases with depth and 
ranges from 1:>.70 to 53.951 (MF weight). The highest BTtJ 
val,ue occurs for moss peat (9136) and the lowest for 
sedimentary peat (4683). Sulfur content ranges from 0.62 to 
0.98. 
The Franklin swamp =ore (4IIC) measures 680 cm and is 
the: longest analyzed core. Two sequences of reed-sedge and 
sedimentary peat are present. Ash content ranges from 41.07 
to 65.001 but does not progressively increase with depth 
(Fig. 32B). The BTU/lb values and sulfur content range from 
3501 to 5926 ana 0.36 to 1.041 respectively. 
The 350 cm East Great swamp core (SID) consists ot sandy 
reed-sedge and sedimentary peat (Fig. 33A). Two 25 cm sand 
layers contribute to the high ash content (73-881). This 
core exhibits the lowest BTO values (887-2648) of all 
analyzed cores. Sulfur content ranges from 0.26 to' 0.43%. 
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Fig. 32. - Mois~ free ash, BI'U /lb and sulfur values 
of analyzed cores fran Ambrcse (7IA) and Franklin (4IIC) 
Swamps. Symbols for peat types a.re saIIE as those in App. 2 
and Fig. 23. letters along right, side of c.ore log refer to 
analyzed core sections in App. 4. • 
) indicates core section containing fuel grade peat. 
A. AMBROSE SWAMP a FRANKLIN SWAMP 
7IA 4J!C 
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JJ 
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E 31.71 7165 0.92 65.00 3501 0.36 
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53.95 4683 0.62 
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Fig. 33. - Moisture-free ash, BTU/lb and sulfur values 
of analyzed cores fran East Great Swamp (5ID), West Great 
Swamp (6IIA) and the Neptune Segyrent (2ID). 
A. E GREAT SWAMP 
SID 
OCM %ASH BTU % S NR (MOISTURE FREE) 
: ; .·. :·. 
-~-•• . . 
100 
Hf A 73.18 2648 0.43 
200 
f) f -
Jl.l B 85.34 1151 0.34 
300 
87.35 887 0.26 
400 ::::-:.·: 














%ASH BTU %S 
(MOISTURE FREE) 
A 61.27 3854 0.44 
8. W GREAT SWAMP 
6lrA 
OCM %ASH BTU ¾S 
NR (MOISTURE FREE) 
100 
A 17.48 8450 0.58 
10.67 9169 0.76 
300 ----- C 82.36 1723 0.24 
-·-· :-.::t•:·.~ -
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The analyzed core (6IIA) from the West Great Swamp 
contains meter-long intervals of reed-sedge, moss and 
sedimentary peat. The lowest ash content (10.67%) and 
high~st BTU value (9169) occur in the moss interval with 
highest ash and lowest BTU values in the basal sedimentary 
peat (Fig. 33B). Sulfur content ranges from 0~24 to 0.76%. 
The· 2 a core from the Neptune Segment consists of sandy 
reed~sedge and sedimentary peat. One-analysis was performed 
on the entire 2 m section. Ash content is 61~27% and BTU 
value is 3854 (Fig. 33C). 
Two cores were analyzed in West New Meadow Bill Swamp. 
Core 3IB contains 3 m layers of reed-sedge and sedimentary 
peat. Lowest ash content (26.81-31.01%) and highes~ BTU 
values (6524-7026) occur in the reed-sedge (Fig. 34A). The 
basal sedimentary peat has ash and BTU ranges of 36.61 to 
41.77~ -and 5925 to 6413 respectively. Sulfur ranges from 
0.74 to 2.081~ The upper 3 m have the highest sulfur 
content of all analyzed cores~ The proximity of 3IB to the 
Block Island Power company is a possible explana~ion for the 
high sulfur values. Core 3IIB consists of sandy, reed-sedge 
v 
and sedimentary. peat which yield high ash content and low 
BTU values (Fig. 34B). 
The analyzed core 3(IVC) from East Nev Meadow Bill Swamp 
measures 430 :m and contains three peat types. The moss 
peat at the top of this core has an ash content of 8.901 and 
a BTn value ~f 9560 (Fig. 34C) and has the highest fuel 
value of all analyzed cores. The underlying 2 m of 
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Fig. 34. - Moisture-free ash, Bro/lb and sulfur values 
of analyzed cores fran West (3IB, 3IIB) and East (3IVC) New 
Meadow Hill Swamps. High sulfur values in upper 3m of 3IB 
assurIEd to result from proxi.mi ty of core to Block Island 
Power Canpany. 
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reed-sedge has an ash content of 19.39 to 22.05% with BTU 
values ranging from 8182 to 8380. The basal sedimentary 
peat has high ash content and low BTU values. Sulfur ranges 
from 0.17 to 0.94% and decreases with depth. 
!oisture-frse peat types of Block Island are ranked in 
Table 3. Ash and BTU ranges of the different peat types are 
broad and overlap. Ash generally increases with depth but 
exceptions occar in Franklin and West Great swamp (Figs. 
32B, 33B). a, vever, a linear relationship (99. 5 
significance level) does exist between ash and BTU/lb (Fig. 
35). 
Table 3. Rank of peat types 
Peat Type "Ash BTO/lb , sulfur 
1) !oss 9-19 8400-9600 0.76-0.94 
2, Reed-sedge 17-34 6500-8500 0.58-2.08 
3) Sedimentary 36-54 4700-6400 0.62·1.04 
4) Sandy reed-sedge 45-85 '1200-5500 0.37-0.87 
5) Silty sedimentary 55-87 900-3400 0.17-0 .. 60 
The fuel analyses (App. 4) indicate the cores contain 
62-92% moisture. Moisture content exceeiing 801 is probably 
more representative; as the peats below this level have high 
ash contents (>SO~). Thus only 10-20~ of the core volume is 
actually organic material and ash. Feat must be devatered 
or air dried to approximately 35~ moisture in order to be 
used as a fual source. Peat· density at this moisture 
content is 15 lb/ft3 or 2q3 kg/m 3 (U.S. o.o.E., 1979). 
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Fig. 35.-Relationship of BTIJ/lb to ash in analyzed, zroistme-
free peat cores from Block Island, Rhode Island. Fuel-grade BI'U and 
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Th~ metric tonnage (MT) of air dried peat is the product 
of isopach volame (App. 3) and peat density (0.24 MT/m3) at 
351 moisture. Isopach maps of the investigated wetlands 
indicate the zone of no recovery reduces peat thickness by 
10-50% of wetland depth. High moisture content causes the 
peat to exist as a thick slurry and prevents retrieval by a 
Davis· or gouge· corer. Consequently, peat tonnages 
determined froD isopach maps of the investigated wetlands 
are conservative. subsequent use of a Mccauley corer in 
comparable wetlands has reduced or eliminated core loss 
associated with no recovery. 




water (App. 1) which are assumed to have an average 
of 1 m, is equal to the difference in volame between 
contour and peat isopach maps. Air-dried tonnages of 
peat for each investigated wetland appearing in Table 4 are 
derived from both the peat isopach maps lnd the depth 
contour maps. 
Fuel-grade peat exceeds 8,000 BTO/lb (MP), has less than 
251 ash and occurs in deposits thicker than 4.ft (O.s. 
D.O~E~. 1980). Peat meeting these·requirements occurs in 
labrose; West 3reat, and East New Meadow Hill Swamps (Pigs. 
31-33). Analyzed core intervals immediately below the zone 
of no recovery for each of these· wetlands have ash 
(8.90-17.48) and BTU values meeting fuel-grade criteria. 
Ash generally increases with depth; consequently, peat in 


































































































































































































































































































































































































































































































































































































































and is included in the metric tonnage of fuel-grade peat for 
the three wetla~ds (Table:S). West Nev Meadow Hill Swamp is 
included in Table: 5 because the uppermost ash (26.81) and 
BTU (7026) values are near fuel-grade. 
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DISCUSSION 
The peat deposits of Block Island are contained within 
freshwater wetlands (Fig. 3). Furthermore; freshwater 
wetlands are recognized as areas of groundwater recharge, 
flood control, recreation and wildlife habitat (Rhode 
Island, 1971; Goodwin and Niering, 197q; Odum, 1979; Larson, 
1976). Therefore; wetland mapping is essential to land use 
planning and wildlife habitat evaluation. ~igure 3 and 
Appendix 1 provide a more comprehensive and detailed 
inventory of Block Island's freshwater wetlands than 
previous land use and vegetative cover i~ventories (Kupa and 
Whitman, 1972; !acconnell, 197~; RI CR!C, 1977). 
During the· Na~ional Wetlands Inventory (U.S. Dept. 
Interior, in prog.), the watlands and deep water habitats of 
Block Island were classified using the Cowardin et al. 
(1979) system. However, a method of habitat evaluation has 
not yet been developed for this system. consequently, state 
agencies such as the Department of Environmental Management 
use a wetland wildlife-habitat evaluation which applies the 
Golet and Larson (1974) freshwater wetland classification 
system (C. Ariel - RI DEM, pers. comm., 5/27/81). 
su:cession in Block Island Wetlands 
Identification of present vegetation communities from 
aerial photographs has been usei as an indicator of the type 
78 
and depth of peat occurring beneath the surface of wetlands 
(Young and st,eckler, 1961 in Kennedy, 1963; Boch, 1965; 
Abramova, 1965; Yasmol'skaya, 1965) A uniform pattern of 
wetland succession is the underlying assumption of this 
technique. However, successional patterns are not always 
predictable (Gorham, 1957; Heinselman, 1963, 1970; Moore and 
Bellamy, 1974) this prevents accurate determination of peat 
types and basin geometry from the present vegetation 
communities (B!stin and Davis, 1909; Dachnowsti, 1926; 
Kennedy, 1963; NORTEC, 1980). consequently, detailed field 
surveys are necessary to ascertain the stratigraphy and 
subsurface extent of peat deposits. 
Freshwater wetlands in glaciated North America commonly 
occur in depr:ssions resulting from Pleistocene_glaciation 
(Dachnovski, 1926; Kennedy, 1963; Schafer and Hartshorn, 
1965; Cameron, 1970a, b, 1975). Two models of wetland 
development are described for this region: 1) hydroseral 
succession (Dansereau and Segadas-Vianna, 1952; Daubenmire; 
1968; Moore ani Bellamy, 1974; Kurmis et al., 1978); and 2) 
paludification (Dachnovski, 1924; Heinselman, 1963, 1970; 
Moore and Bellamy, 1974; Kurmis et al., 1978). Depth and 
slopes of the original basin, hydrology, nutrient supply, 
climate. fires !nd human alteration are interrelated factors 
influencing wetland development (Gorham, 1957; Heinselman, 
1963; !oore and Bellamy, 1974). Variations of these-factors 
can cause wetland succession to deviate from the classical 
pathways of the two models. The two schools concur that 
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during wetland development, peat results from accumulation 
~f vegetative ■ aterial in anaerobic environments associated 
with increasing congestion of surface drainage. 
An oligotr,phic (nutrient-poor, oxygen-rich) pond or 
lake occupying a closed glacial depression exemplifies the 
initial stage of hydroseral ~uccession (Daubenmire, 1968). 
Submergent and floating plants become established along the 
shore and in areas vhere·terrigehous deposition has reduced 
water depth t~ less than 2m. The pond or lake may change 
from oligotropnic to eutrophic (nutrient-rich, oxygen-
depleted) when the remains of submergents and surface plants 
begin to accumulate as sedimentary peat. Further filling of 
the lake/pond permits the centripetal establishment of 
emergent vegetation represented by reed-sedge peat. 
• Anchored or floating marginal mats characterize the 
fourth stage of hydroseral succession. A thick, tangled mat 
of peat supporting moss and sedges originates along the 
margins of the wetland and encroaches towards the center. 
!oss peat accamulates in nutrient-poor water regimes while 
sedge'. peat is ieposited u~der more nutrient-rich conditions 
(Daubenmire, 1968). Shrubs and trees invade whenever and 
wherever water depth will permit growth. 
Paludification refers to "the process of bog (wetland] 
expansion caused by gradual rising of the water tabl9 as 
peat accumulation impedes drainage" (Heinselman, 1963). 
Peat stratigraphy resulting from paludification in the Lak9 
Agassiz region of north-central Minnesota consists of basal 
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forest peat overlain by moss peat, indicating forests 
invaded by bog. Basal sedimentary peat is absent or only 
locally significant (Heinselman, 1970). Wetlands resulting 
from paludification in Quebec, Ontario and Nor~hern Europe 
(Dansereau and Segadas-Vianna, 1952; Gorham, 1957; Moore and 
Bellamy, 1974) originated as lake-filled basins that 
expanded over surrounding upland. In the North American and 
European examples, wetlands progress from a minerotrophic 
stage (nutrients and water derived from outlying, mineral 
soil) through more nutrient-poor conditions to an 
ombrotrophic stage (nutrients and water derived from rain). 
The freshwater wetlands of Block Island originated as 
depressions in the late Wisconsinan, Nev Shoreham Formation. 
Elongate ponds and wetlands such as Fresh, Sands and Payne 
Ponds or Cooney■ us, Franklin and Great swamps (Fig. 3) occur 
in former ■eltwater channels blocked by deposition (Sirkin, 
1976, . 1981). 
■olds in till. 
Neck occur in 
Numerous, smaller wetlands occupy ic~-block 
Wetlands (#21, 36) on the vest side of Corn 
glacial depressions that vere probably 
separated from the ocean by barrier spit and foredune 
development. 
Speculative-outlines of suc:assion can be drawn for each 
of the investigated wetlands on Block Island using peat 
stratigraphy, ash conten~~ dspth contour maps and the ground 
water hydrology map. Pollen ana1ysis, radiocarbon dating, 
more cores ani detailed hydrologic and nutrient inves-
tigations would be necessary to further support the 
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following interpretations. 
Basal sedinentary peat, signifying ·a lake or pond 
origin, is present in every investigated wetland except ~he 
Neptune Segment (Fig. 23). Basal sedimentary peat occurs in 
the deepest parts of basins and does not mantle entire basin 
bottoms. Emergent vegetation, which ultimately produces 
reed-sedge peat, can only grow in less than 1-2 m of water 
(Welch, 1952; ietzel, 1975). Therefore, the limited extent 
of basal sedimentary peat and the considerable thickness of 
overlying peats (Fig. 23) indicates most of the inves~igated 
wetlands continned to develop by paludification. 
Ambrose Swamp originated in an ice block-mold-in-till 
basin. The highest elevations of basal sedimentary peat 
occur in cores 7!A, 7IIA and 7IIB at 775, 500 and 310 cm 
respectively (&pp. 21). Reed-sedge at the bottom of core 
7IC indicates! continuous mantle of basal sedimentary peat 
does not cover the·entire·basin bottom. Sedimentary peat in 
core 7IIA and more especially in 7IIB~robably accumulated 
in small isolated ponds similar to those on the present 
surface of Ambr,se (Pigs. 21, 22!). 
Peat stratigraphy (Fig. 23) and ash content reflect the 
successional development of Ambrose swamp. The deepest 
sedimentary peat marks the·transformation from oligotrophic 
to eutrophic conditions and consequently has high ash 
content (Pig. 32). The·-abrupt decrease in ash content 
between sedimentary peat and overlying peat types 
approximates the beginning of paludification. An upward 
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decreasing ash content in peats from raised bogs of 
Northumberland, England is linked to the declining nutrient 
levels responsible for transition from minerotrophic to 
ombrotrophic c,nditions (Chapman, 1964). Ambrose swamp is 
not a raised bog, but decreasing ash content through the 
reed-sedge and moss peat (Fig. 32) does indicate a trend 
towards more nutrient-poor conditions. 
Peat stratigraphy in Franklin Swamp (Pig. 23, App. 2 
B,C,D) indicates "retrogressive succession" associated with 
a rising water table (Golet and Parkhurst, 1981). Tvo 
sequences of sedimentary and reed-sedge peat are present in 
the 8 • deep main basin. Hydroseral successioc of a pond 
within the confines of the 500 cm contour interval (Pig. 
25B) was responsible for deposition of the lower sedimentary 
peat and reed-sedge sequence. The depth of ~he small basin 
at the northea3t end of Franklin suggests a possibility for 
tae presence of the lover sequence but core 4IVB terminates 
at too shallow of a depth to verify this hypothesis (Fig. 
23). 
A rise in water tabla approximating the 300 cm contour 
interval (Fig. 25B) formea a larger pond in which the upper 
sedimentary peat accumulated. The· depth contours of 
Franklin do not favor a rise·in water table associated vith 
blockage of a drainage: outlet; and a 1 m per 7q5 yr peat 
accumulation rate (Davis, 1946 in Cameron, 1970; Potzger and 
courtemarche; 1954) would not permit deposition of the 
overlying peat thickness if retrogression =esulted from peat 
-
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harvesting during colonial times. 
A wetter climate, such as mild, vet conditions during 
the hypsithermal (6500-7500 yr BP: Newman, 1977; Ogden, 
1977), is an alternative explanation for the elevated water 
table. Prominent indication of climatic change is not 
obvious i~ pe!t stratigraphy from most of the other 
investigated wetlands. Pollen analysis of other island peat 
deposits (inclading Franklin swamp) is necessary to verify 
the stratigraphic suggestion of a climatic change. 
The· uppermost reed-sedge interval results from 
paludification. cattail or other marsh plants expanded 
across shallow ridges (Fig. 25B) into smaller, outlying 
basins to form a large contiguous marsh. The present 
surface of Franklin Swamp is representative of an extensive 
reed-sedge:depositional environment. 
Peat in Franklin Swamp has a higher ash content than 
peats deposited in Ambrose: swamp (Fig. 32). The complex 
successional history and hydrologic position of Franklin ar~ 
considered to be· responsible for these differences. 
Franklin Swamp lies in the lower perched water zone/main 
zone of saturation while Ambrose is a perched wetland (Pig. 
4). Wetlands in contact with the regional water table often 
have higher natrient levels than perched wetlands (Bay, 
1967a, b). Springs and drainage from a smaller wetland to 
the north of Franklin (Fig. 25A) also serve as terrigenous 
(ash) sources. Sedimentary peat, confined to depths 
exceeding 3 m in East Great Swamp (App. 2E, Pig. 23), 
indicates the wetland originated as a small pond. 
Reed-sedge was deposited in peripheral marshes that expanded 
outward to the present day border of the wetland. Extremely 
high ash contents (Fig. 33) probably result from deposi~ion 
of terrigenous material by a deranged drainage pattern 
resembling contemporary conditions (Fig. 27A). 
Thickness and extent ~f sedimentary peat JFig. 23, App. 
2F,G) indicate West Great swamp originated as tvo separate 
ponds lying below the 200 cm contour (Fig. 27B). Reed-sedge 
vas deposited in peripheral marshes or fens and eventually 
expanded over the northwest striking ridge separating the 
tvo basins. ~t ~he north end of the wetland, the greatest 
distance fro■ nutrient-rich runoff entering at the south 
end, the cotitemporaneous development of a bog mat began. 
!oss peat thins to the south (Pig. 23) and indicates the 
entire wetland was at one time covered by bog. 
Deposition of moss peat continued until an outlet 
exceeding the- 200 cm contour (Fig. 27B) developed at the 
northeast end of the wetland. This drainage into East Great 
Swamp would have resulted in a greater and more uniform 
distribution of nutrients, permitting re-establishmen~ of 
marsh and deposition of the upper reed-sedge peat. Moss 
peat overlying reed-sedge- in cores 6IA and 6D indicate 
localized areas of bog developed following re-es~ablishment 
of the marsh. The lover no recovery zone in core 6E might 
result from a re-floating of the peat mat. Similar 
flotations have been described by Gleason et al. (1980, for 
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peat islands in the Everglades. 
Ash content is extremely high in the basal sedimentary 
peat, but immediately above this is low ash moss peat (Fig. 
33B). The upper reed-sedge has a higher ash content and 
corresponds to more:nutrient-rich conditions associated with 
opening of the outlet. 
Basal_ reed-sedge indicates the Neptune Segment 
originated as shallow marsh that was flooded and covered by 
lake silts and sedimentary peat (App. 2H, Fig. 23). Lake 
level approximited the 300 cm contour (Fig. 27B). This 
retrogressive succession may have resulted from a 
climatically induced rise in water table as in Franklin 
Swamp. An influx of drainage from the other two basins of 
Great Swamp is another possible cause for a retrogressive 
flooding of the Neptune segment. Open water succeeded to 
marsh and the upper reed-sedge interval was deposited. core 
2ID (Pig. 33Ct is a composite of ·a 2 m section which 
prohibits observations of variations in ash content. 
New Meadow Bill swamp is comprised of two wetlands (Pig. 
29A). Drumlins (Sirkin, 1976) divide the swamp into East 
(1204) and West (t205) parts and also separate the wetland 
complex from brackish waters of Trias and Harbor Ponds. 
Unless deposition occurred at a faster rate, the depth and 
thickness of b!sal sedimentary peat (App. 2!-L, Fig. 23) in 
the iest basin indicates this part of New !eadov Hill swamp 
is older than t~e East basin. 
The sedimentary peat/reed-sedge contact in core 3IIC 
approximates the original pond surface. 
edges of the pond were responsible 
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Marsh or fen around 
for reed-sedge 
deposition. The water table in the wetland rose with the 
accumulation of reed-sedge and emergent vegetation expanded 
over the eloncp.te, southeastern appendage of the West basin· 
(Pig. 29B). 
A drastic change in the:surface of West Nev Meadow Hill 
Svamp is documented by four sets of aerial photographs 
(1952. 1963, 1972, 1975). In 1952, a mosquito ditch crossed 
the length of the. wetland through an extensive stand of 
cattail (DM-q) containing several small areas of open water. 
Eleven years liter, areas of open water had tripled in size 
and representei approximately half of the wetland area. A 
cooling lagoon was constructed for the power plant in the 
late 1960's and by 1972, West Nev Meadow Hill was similar to 
present day (Pigs. 28, 30). 
Collective effects of mosquito ditching, Hurricane carol 
(1954), and muskrat neatouts" similar to those described by 
Weller and Spatcher (1965) are potential causes for the 
first 11 years of change. Since the late 1960•s, 
construction of the cooling lagoon, muskrats. and the 
remaining ditches, may have been responsible for the 
continuing change in the surface of the wetland. Whatever 
the cause, tha: retrogressive succession occuring betv~en 
1952 and 1975 ioes help to account for the q-6 m zone of no 
recovery in the:center of the·main basin (Fig. 23). 
Stratigraphy of East Nev Meadow Hill swamp is more 
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complex than ies~ Nev Meadow Hill Swamp (Fig. 23). Basal 
sedimentary peat was deposited in a pond lying below the 200 
cm contour interval (Figs. 23,29B). Succession progressed 
to either marsh or fen and reed-sedge peat was deposited. 
Moss peat in cores 3IVB and 3IVC (App. 2t, Fig. 23) indicate 
bog developed oYer marsh in the center of the wetland. No 
estimation of east-vest width of the bog can be made as moss 
peat does not appear in core 3IIIB or 3IVD (App. 4). 
Reed-sedge in cores 3IVD and 3IIIB indicate the marsh or fen 
surrounding the: bog continued to expand until the East and 
West parts of New Meadow Hill swamp were united. 
!n Nev !eadow Bill Swamp, as in the other investigated 
wetlands (Figs. 32-34), peat-fuel quality is related to peat 
type or ultimately_ the successional development of a 
wetland. The sedimentary peat initially deposited in a 
wetland has excessively high ash content and low BTU value 
(Table 3). _Reed-sedge has variable fuel quality (Table 3) 
and is strongly dependent on the successional history of the 
wetland. Ambrose, West Great and East Nev Meadow Hill 
Swa■ps contain fuel-grade; reed-sedge peat. Stratigraphy 
and ash content of the three wetlands indicates succession 
progressed towards more nutrient-poor condi~ions . 
. 
Reed-sedge in Franklin, East Great-swamp and the Neptune 
Segment has high ash content and resulting low BTrr values 
aue to either retrogressive wetland succession or vater 
abundant in nutrients. Every analyzed interval of moss peat 
(App. 4, Figs. 32-35) is of fuel quality and results from 
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the nutrient-poor to ombrotrophic conditions essential for 
development of bogs. 
Fuel Analyses 
conventional methods 
fuel analysis of peat 
of coal analysis vere used in the 
cores from Block Island (App. 4). 
Proximate·analysis is performed to determine the behavior of 
moisture; volatile matter, fixed carbon and ash when coals 
are heated. crltimate analysis provides the elemental 
composition of coals~ Beating value is determined by 
calorimetry but can also be empirically derived from 
moisture content, volatile matter or select components of 
ultimate analysis (Ergun, 1979). 
In the assessment of fuel-grade. peat resources, ash 
content and heating value are of primary concern. 
Fuel-grade peat· (US DOE, 1980) has less than 25% ash and 
yields more than 8,000 BTU/lb (MF). Figure 35 indicates a 
significant inverse relationship between BTU and ash. A 
similar linear relationship was observed by Otte and Ingram 
(1980) and is further substantiated by data from other peat 
resource investigations (Pig. 36). 
The- import of a linear relationship between BTU and ash 
is readily applicable.to fuel-peat resource.investigations. 
complete fuel analysis of one peat sample costs $83.70 (US 
DOE, 1980) and requires elaborate equipment. Ash content of 
peat is easily determined by incinerating the sample at 
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Fig. ·36.-Relationship of IITTJ/lb to ash in 543 IIDisture-free 
peat samples fran Maine (Davis et al. , 1980) North Carolina ( Otte 
and Ingram, 1980) and Block Island,. Rhode Island. Regression line 
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• SSOC in a muffle furnace (:ameron, 1970a; AST!, 1978). Heat 
value can be graphically derived from ash (!F) in Figure 35 
or with the equation: 
BT~/lb = -106.76(i ash) + 10370.21. 
A complete fuel analysis is essential in determining 
properties of fuel-grade peat resources; however, the BTU -
\ash relationship provides an inexpensive and rapid index of 
heating value .. 
Volatile matter and fixed carbon provide the combustive 
anergy of peat~ During proximate analysis, both are 
determined from moisture-free peat. Volatile matter 
consists of combustible- and incombustible gases~ Fixed 
carbon is the weight o·f devola ti zed peat less ash (Ergun, 
1979; Barker !.nd . Allen, 1972) . Much of the combustive 
energy in peat is derived from fixed carbon (US DOE, 1979). 
This is apparent vhen the effects of fixed carbon and 
volatile matter on heating value of peats from Block Island 
are compared (Fig. 37). 
Volatile matter, consisting of carbon, hydrogen and 
oxygen, and fixed carbon contribute to heating value (Ergun, 
1979) . Nitrogen and sulfur, the other elements determined 
during ultimate analysis, have_ little effect on heating 
value but are sources of pollution (Essenhigh, 1979; Ergun, 
1979; Kassey, 1979). Nitrogen and su1fur ranges in 
fuel-grade. peat from Block Island are 0.04-2~33i and 
o.sa-0.97% respectively (App. 4). Nitrogen content is 
comparable to that of coal (1-2~) and sulfur is within 
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Fig. 37. - Relative effects of fixed carbon (FC) and 
volatile matter (VM) on mu /lb of misture-free peats fran 
Block Island, Rhode Island. 
BTU vs 
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the range of low sulfur (<11) coal (Eliot, 1978; Ergun, 
1979) • 
Fuel-Grade Peat Resource 
The combined resource of fuel-grade peat from Ambrose, 
West Great and Nev Meadow Hill Swamps is 27,360 tonnes 
(Table 5). This calculated resource is conservative as the 
1-3 ■ zone of no recovery (Fig. 23) overlying fuel-grade 
peat is probably. of fuel quality. J. Pecoraro, of the 
~assachusetts Office of Energy Resources, indicates a one 
megawatt power plant consumes 5,833 short tons (5,206 !T) of 
peat per year (Boothroyd et al., 1979). Thus, fuel-grade 
peat from the three wetlands could fuel a one megawatt power 
plant for 5.25 years. The 24,210 KT of peat considered to 
exist in the no recovery zones of Ambrose, West Great, East 
·and west New Meadow Hill swamps (Table 5) would supply an 
additional 4.65 years of power plant fuel. 
Peat from Ambrose, West Great and East New Keadow Bill 
swamps and any other wetlands meeting fuel-grade criteria 
could be.harvested to supply power for the island community. 
Open space surrounding harTestable wetlands or abandoned 
. 
gravel pits are likely sites to air-dry the peat. 
Conversion of the present one megawatt diese1-fired power 
plant or construction of a new gasification pow~r plant is 
necessary to utiliz 7 the peat as an industrial fuel source. 
An alternate method of peat utilization is for home 
heating. 
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Rhode Island households annually use 2.8 cords of 
wood to supplem:nt other heating facilities or 5.25 cords of 
wood as a primary fuel source (Stoddard, 1979). For 
comparison purposes, best quality fuel wood yields 7950 
BTO/lb and weighs 2 tons per cord (Parsons, 1979). The 
average heating value· of air-dried, fuel-grade peat from. 
Block Island is 5612 BTO/lb~ Thus peat is 70~ as efficent 
as the best fuel wood. on this basis, the 27,360 tonnes 
(30,560 short tons) of fuel-grade peat in Ambrose, West 
Great and East New Meadow Hill swamps could supply 100 homes 
with 38 years of supplemental fuel or 20 years of primary 
fuel. The supply of supplemental and primary fuel would be 
increased by 30 and 16 years respectively, if the 24,210 !T 
of fuel-grade peat expected to exist in zones of no recovery 
(Table 5) are included.· 
The environmental effects of harvesting peat from 
wetlands of Block Island requires an extensive study 
encompassing but not limited to: ground water hydrology and 
selection of harvesting equipment (King et al .. , 1980). 
However, some-preliminary issues can be-addressed. 
Would harvesting affect the quality and specific yield 
of public wells utilizing aquifers in the discontinuously-




zones of Block Island (Pig. 4)? The areal extent and 
of peat harvesting within the ground water system 
be identified by determining the vetland•s hydrologic 
connection wit~ adjacent aquifers and selecting a suitable 
harvesting technique. 
Mechanical and hydraulic 




are the major 
(O.S. DOE, 1979). 
Mechanical harvesting requires clearing and draining the 
wetland so that peat can be compressed into sods or milled 
into shreds by machinery. Drainage and the subsequent 
disposal of V!ter are factors to be· considered. 
Alternatively, hydraulic harvesting pumps the peat at 
natural water content as a slurry to a devatering facility 
(solar, mechani=al or chemical). 
Draining a wetland fdr harves~or devatering facilities 
not returning the water to the wetland wo~ld affect the 
hydrologic character of the wetland and possibly adjacent 
aquifers. Consequently, a harvesting technique with 
devatering facilities returning water back to the wetland 
would be-least disruptive hydrologically. 
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CONCLUSIONS 
1) The 216 freshva~er wetlands on Block Island cover 
121.23 ha and range in size from 0.05 to 7.89 ha. Forty 
five percent of the total wetland area consists of wetlands 
smaller than a hectare. 
2) Seven classes and thirteen subclasses of freshwater 
wetland are present on Block Island. wooded swamp is 
absent. surface vegetation can not be used to predict 
quality or thickness of peat. 
3) Peat sttatigraphy from 7 
indicates hydr~seral succession 
investigated wetlands 
and paludification were 
responsible for wetland development. 
4) Peat resources of Ambrose; Franklin, East and West 
Great, the ReptBne Segment and East and West Nev !eadow Hill 
swamps were determined. The 7 wetlands cover 21.02 ha and 
range in size from 0.9 to 7.89 ha. !aximum depth is 3 to 12 
m. Combined peat resource of the 7 investigated wetlands is 
92,250 !T (at 35~ moisture). Resource of the individual 
wetlands ranges from 1,920 to 32,500 MT. 
5) Puel analysis of 33 peat sample~ from the 7 
investigated wetlands have moisture-free BTU/lb and ash 
ranges of 887-9560 and 8.90-87.35~ respectively. A highly 
significant inwerse relationship exists between moisture 
free BTO/lb and ash and is defined by the equation: 
BTU/lb= -106.76 (~ ash) + 10370.21. 
6) Ash content of the·three peat types results from the 
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successional history of the wetland. Sedimentary peat most 
commonly occurs at the bo~tom of ve~lands and has 
excessively high (>361) ash. Reed-sedge is of variable fuel 
quality due to range of ash content (17-3~%). Koss peat has 
lov ash content (<19%) and is always fuel grade (<25~ ash, 
>8000 BTU/lb !F). 
7) Fuel grade peat occurs in Ambrose, West Great and East 
Nev !eadov Hill Swamps. The combined resource of fuel grade 
peat in the three wetlands is 27,360 MT and could furnish 
fuel to a one:megawatt electricity-generating power plant 
for 5.25 years or 100 homes for 20-38 years. 
8) Fuel grade peat in the zones of no recovery in 
Ambrose. West Great, and East and west New Meadow Hill 
Swamps could provide an additional 24,210 ~T and would 
increase the~sapply of power plant fuel by ~.65 yrs or home 
heating fuel by 16-30 yrs. 
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APPENDIX 1 
·Area of Individual Wetlands by Subclasses 
107 
1 Hectare (ha) = 2 .4 7 Acres 
SllBCLASSFS 
OW-1 Vegetated Open Water 
(J,'{-2 Nonvegetated Open Water 
DM-3 Sub-shrub Deep Marsh 
DM-4 Robust Deep Marsh 
IM-5 Narrow-leaved Deep Marsh 
SM-1 Robust Shallow Marsh 
SM-2 Narrow-leaved Shallow W.arsh 
M-1 Un.grazed Meadow 
SS-2 Bushy Shrub Swamp 
ss-4 Aquatic Shrub Swamp 
F-1 Eirergent Fen 
BC'r-1 Eirergent Elog 
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A Anbrose Swamp 
B-D Franklin Swanp 
/ 
E East Great Swanp 
F,G West Great Swanp 
H Neptime Segment 
I,J West New Meadow Hill Swamp 
K,L East New Meadow Hill Swamp 
Explanation to Peat Stratigraphy 
NR No Recovery 
~ 1bss Peat ~ 
J~ Reed-sedge 
- SeclinEntary -
=-- Clay ..:.: 
;~:;:! Sand 
Letters along side of cores refer to analyzes core 
inte~s in Appendix 4. ) indicates core interval 
containing fuel-grade peat. 
~ 
A. AMBROSE SWAMP 121 
LINE 7! LINE 7][ 
7IA 7IB 7IC 7ID 7lIA 7IA 7lr8 
872 
OCM 
1200 680 270 550 872 375 
NR 
100 
NR NR NR NR 
200 








500 ~)~ -m H C )) rn ~) C })) 
600 ~~ ~ )) rn -D ~)) )) D 
)S ~) H -- )) 700 ~s =-= -=-
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0 50 100 150 200 250 284M 
124 
Q FRANKLIN SWAMP 
LINE 4nl 
41IA 412:A 4TIZ:8 





300 ~ ~ ~ ~ :::!'~ ~---~ :.-,::;:·; •.:.-~·-·.:. 
400NW 
I I S,E I I 
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100 150 200 250 
WEST GREAT SWAMP 
LINE 6I 
6IC 6!8 6IA 
500 275 275 
NR NR NR 
SW 
I I I I 


















































2ID 2IC 2!8 2IA 
400 475 400 75 
~ NR z 
~ 
NR 
5)) s~) ~ m ss~ ...z :::;., 
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I. W NEW MEADOW HILL SWAMP 
LINE 3I LINE 318 
3IE 31D 3IC 3I8 3IA 3182 318 3I8, 3183 





100 100 NR 
~ fS~ m NR NR NR 
5SS 
m H5 
200 >S 200 ~~5 ss~ ..... .,,,, H> ::-::, m ··.-~ 
HS ~~~ 
H~ NR NR . 300 m 
m m 
m ))) 
5S > )) m 400 400 5S m rn sss 
5S ss~ rn sss ))) m 
500 •:.:-: rn 500 sss ). )) rn m 
))) ~)\ 5S5 ~~{ A )55 A m rn ~ff s~ ))~ Ff 600 m - 600 5s\ )) m :~;:::::• m 
Hf ~ m ))~ ~s~ 8 ~ B ))) ))) 
~~ H, ~ """' SS) rn 700 ss 700 -,,,.:. -~H - -~ ~· S)) n) )~ .....:. 
sss ~)5 C ss C H5 
sss rn s.s ) (f 800 ~~ 800 ~ ~ ""~ ~ ,., . ~ ~ D ~ ~~ ~ ~ ~ ~ ~ ~ 
900 ~ 900 - -  - ~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~ ~ E ~ E ~ ~ ~ ~ ~ ~ ~ ,., ~ 1000 1000 ~ -~ l ~; ~ ~ --~  ~· -~
~TF 
.·-:".·>. 
110 1100 ~Gl 
~=: l ,:j-
w E N s 
I I I I I ' I I I I 0 50 100 150 184M 0 50 100 150 170 M 
J W NEW MEADOW HILL SWAMP 
LINE 3lI 
31IE 3lID 3lIC 31[8 31IA 
730 575 425 280 300 
OCM 
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0 50 100 150 200 250 275 M 
128 
K. E NEW MEADOW HILL SWAMP 
LINE 3DI 
3IA 3][E 3llID 













































' 280 M 
L. E NEW MEADOW HILL SWAMP 
LINE 3:& 
3l2'A 3l[A 3mB 3ISZ:C 
350 470 550 690 
OCM 
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IN situ Peat Volurre of Investigated Wetlands 
.AMBROSE W.AMP Total Area: 2. 59 ha 
Isopach 
Interval Volume (m3) 










GR.AND I I'AL VOLUME 











GRAND TITTAL VOLUME: 























GREAT SWAMP Total Area: 4.78 ha 
133 
EAST GREAT SWAMP Area: 2.10 ha 
Isopach 
Interval Volume (m3) 
0-100* 10,300 
100-200 on 8,840 
200-300 3,500 
300-350 750 
Total Volume: 23,250 
WF..S'r GREAT S\'lAMP Area: 1. 78 ha 
0-100* 9,000 





Total Volume: 37,030 
NEPTUNE S G1ENT Area: 0.90 ha 
Interval Volume (m3) 
0-100* 4;1-00 
100-200 on 2,600 
200-300 1,000 
Total Volume: 8,000 
' 
GRAND TOTAL VOLUME: 69, 280 
NEt\T MEAOOW HILL SW.AMP Total Area:.·· 5. 76 ha 
134 
WEST NEW MEAOOW HILL SW.AMP Area: 3.64 ha 
Isopach 
Interval Voltn11e (m3) 
0-100* 18,400 






Total Voltn11e: 78,440 
EAST NEW MEAOOW HILL SW.AMP krea: 2.12 ha 
Isopach 
Interval Voltn11e (m3) 
0-100* 10,600 




Total Voltn11e: 33,150 
GRAND TCITAL VOLUME: 111,590 
APPENDIX 4 
Fuel Analyses 
PerfoinEd by U.S. ~partrent of Energy 
Coal Preparation Laboratory 
135 
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